Intrusion of the Cambrian Burd Gol Granite Massif into the Proterozoic metamorphic rocks of the Zamtyn Nuruu and molasse-like sediments of the Boomyn Khudag Fm. culminated the collisional events of the Caledonian evolution in the SE part of the Lake Zone, Gobi Altay, SW Mongolia. The monotonous leucogranites of the Burd Gol Massif have a high-K calc-alkaline, subaluminous to slightly peraluminous geochemical signature with an intermediate initial Sr ratio ( 87 Sr/ 86 Sr 510 = 0.7064) and rather unradiogenic Nd (ε 5 Nd 10 = -1.5 and -0.2). The laser ablation ICP-MS U-Th-Pb radiometric dating of monazites and zircons from these rocks yields intrusive ages between 506.4 ± 5.4 and 513.4 ± 4.3 Ma (2σ). The final stage of magmatic activity is documented by the Ar-Ar dating of muscovite from a pegmatite dyke at 485.1 ± 3.2 Ma. The granites intruded and thermally influenced the terrestrial clastic sediments of the Boomyn Khudag Formation, whereby the thermal metamorphism of sediments was characterized by a muscovite growth. These new data argue against the previously assumed Permian age of the Burd Gol Massif and the Lower-Middle Devonian age of the Boomyn Khudag sedimentary formation and illustrates the terrestrial evolution in this part of the Lake Zone during the Cambrian.
Introduction
The Central Asian Orogenic Belt (CAOB) defined originally by Mossakovsky et al. (1993) and subsequently studied by number of authors (e.g. Sengör et al. 1993; Dergunov 2001; Jahn et al. 2004; Yakubchuk et al. 2005; Kröner et al. 2007; Windley et al. 2007 ) originated between the Siberian, Tarim and Sino-Korean blocks. The accretion including a number of arcs, microcontinents and obducted oceanic crust gave rise to a complicated collage of lithotectonic units forming one of the largest accretionary orogenic belts in the world (Jahn 2004; Yuan et al. 2007 ) penetrated by numerous granitic intrusions of ages ranging widely from Neoproterozoic to Cretaceous (Jahn et al. 2000) . Although the number of radiometric and isotopic data has increased rapidly during the last decade (e.g. Kozakov et al. 1999 Kozakov et al. , 2001 Kozakov et al. , 2008 Jahn et al. 2004; Kröner et al. 2001 Kröner et al. , 2007 Jian et al. 2010 and others) , the further well-focussed study of intrusive bodies can clearly shed new light onto continental growth in this part of Mongolia.
This paper describes the late evolutionary stage of the Cadomian orogeny in the Lake Zone of the CAOB based on new geochemical and radiometric data on a small Burd Gol Granite Massif and sedimentological characteristics of terrigenous siliciclastic sediments in its roof.
Geological setting

regional overview
The Mongolian part of the CAOB is divided into the northern and southern domains, separated by the suture of Main Mongolian Lineament (Tomurtogoo 1997) (Fig. 1) . The two were classified by Marinov et al. (1973) as Caledonian and Hercynian orogens, respectively. Badarch et al. (2002) postulated that the earlier, Proterozoic and Lower Palaeozoic rocks occur in the north and the later, Lower to Upper Palaeozoic in the south. In the area of junction of the Mongolian and Gobi Altay ranges, these domains are represented by the Lake Zone and Gobi Altay terranes (Fig. 1) , respectively.
The Lake Zone Terrane is built by island arc volcanic, volcanosedimentary and sedimentary rocks with ophiolitic remnants and local granitic and granosyenitic intrusions (Badarch et al. 2002) . The island arc was formed between Cambrian and Ordovician on the Neoproterozoic oceanic crust. Subsequently, after the main accretion, the area of the Lake Zone Terrane was overlain by Silurian and Devonian marine and Permian to Mesozoic clastic sediments, and intruded by the Ordovician, Devonian and Permian volcanic and plutonic rock sequences. The Gobi Altay Zone is interpreted to having originated in a backarc/forearc basin (Badarch et al. 2002) . Lower Paleozoic metamorphic complexes intruded by Variscan granite plutons are documented in this part of the Gobi Altay Zone (Economos et al. 2008; Hrdličková et al. 2008) .
The studied area is situated at the western tip of the Gobi Altay Range in SW Mongolia, approximately 740 km SW of Ulaanbaatar and 20 km E of Chandman village, north of the Chandman Khayrkhan Uul Mt., along the river Burd Gol (Fig. 1) . Geologically, the Burd Gol Granite Massif belongs to the southernmost part of the Lake Zone, close to the boundary between the Lake Zone and Gobi Altay terranes. The Lake Zone in this region is composed of a tectonic collage of deep-water sediments with ophiolite remnants of the Khan Taishir Formation (Markova 1975; Zonenshain and Kuzmin 1978) , a slightly metamorphosed volcanosedimentary complex with silicified limestones of Neoproterozoic to Cambrian age (Markova 1975; Hanžl et al. 2007a ) and by metamorphic complex of the Zamtyn Nuruu Mt. Range. The metamorphic rocks of the Zamtyn Nuruu are supposed to be of Neoproterozoic age (Rauzer et al. 1987; Kröner et al. 2010) . The metamorphic complex is covered by terrestrial siliciclastic sediments of the Boomyn Khudag Formation (newly defined as being of Early Palaeozoic age) and Permian volcaniclastic rocks (Rauzer et al. 1987; Buriánková and Hanžl eds 2007; Hanžl ed. 2007a; Hanžl ed. 2007b) (Fig. 2 ).
Geology of the Burd Gol Granite Massif
The Burd Gol Granite Massif forms a suboval body with outcrop diameter of 10-12 km. The southern boundary is tectonic and corresponds with the Chandman Rupture of the Bogd Fault (Baljinnyam et al. 1993 ) separating the Lake Zone and Gobi Altay terranes here. Other contacts are intrusive and tectonically reworked in most places. The boundaries are partly covered by Quaternary sediments in a flat terrain.
The Neoproterozoic Zamtyn Nuruu Crystalline Complex is exposed north of the Burd Gol Granite Massif. Badarch et al. 2002) with the position of the studied area and terranes mentioned in text.
This high-grade metamorphic unit is composed of the alternation of various ortho-and paragneisses with intercalations of marbles, amphibolites and micaschists and it is intruded by number of small magmatic bodies (Hanžl ed. 2007a; Buriánková and Hanžl eds 2007; Lehmann et al. 2010) . Enclaves of amphibolites and paragneisses ranging to mica schists common in the northern part of pluton provide an evidence for original intrusive relations between Zamtyn Nuruu Crystalline Complex and Burd Gol Massif, subsequently reworked by younger faults.
Also the contacts with sandstones of the Boomyn Khudag Formation are tectonically reworked, but thermally metamorphosed sandstones were found in large septa within the pluton. Silicification and occurrences of Cu mineralization in sandstones and siltstones at its exocontact indicate a hydrothermal activity.
Permian volcanic rocks with dacites, rhyolitic lapilli tuffs and ignimbrites, prevailing over rare basalt lavas and lenses of conglomerates, sandstones and siltstones, cover all the above-mentioned rocks. The remains of flora with prevailing Rufloria sp. found near the western margin of the pluton indicate an age close to the Early-Late Permian boundary . The position of the Permian rocks is also influenced by younger strikeslip movements and they are reoriented, together with sediments of the Boomyn Khudag Formation, to asymmetric tails along the Burd Gol Granite Massif.
Previous age determinations
The metamorphic age of Zamtyn Nuruu orthogneiss was determined by Gerdes and Buriánková (2007) as Early Cambrian (524 +17/-13 Ma, U-Th-Pb LA-ICP-MS zircon dating). Somewhat lower ages of 517 ± 5 Ma were provided by the U-Th-Pb LA-ICP-MS zircon dating of small granite and diorite bodies which intruded this metamorphic complex (Gerdes and Buriánková 2007) .
The detailed studies by Kröner et al. (2010) provided a number of new geochronological data interpreted in a broader geological context. Their dating indicates Mesoproterozoic protolith ages for the Zamtyn Nuruu crystalline basement (inheritance in granitic gneiss 950 ± 16 Ma). This corresponds well to the unpublished zircon radiometric data of Gerdes and Buriánková (2007) yielding 940 ± 44 Ma in coarse-grained orthogneiss. 
Analytical methods
Eight samples were studied and analysed using various geochemical and geochronological methods. List and localization of samples is presented in Tab. 1.
Whole-rock chemical analyses were carried out at the Acme Analytical Laboratories, Vancouver, Canada. Major element contents were determined using ICP-OES, following a lithium metaborate/tetraborate fusion and dilute nitric digestion. Loss on ignition (LOI) was calculated by weight difference after ignition at 1000 °C. The rare earth and most remaining trace elements were analysed by INAA and ICP-MS. Whole-rock analyses were interpreted by the GCDkit software (Janoušek et al. 2006) .
The Sr-Nd isotope analyses were performed in the Radiogenic Isotope Laboratory of the Czech Geological Survey in Prague on Finnigan MAT 262 thermal ionization mass spectrometer in dynamic mode using a double Re filament assembly. Long-time averages for the Sr NBS 987 and Nd La Jolla reference materials were 0.710246 (2σ = 0.000026, n = 25) and 0.511852 (2σ = 0.000014, n = 23), respectively. The decay constants applied to age-correct the isotopic ratios are from Steiger and Jäger (1977) Jacobsen and Wasserburg (1980) . Zircon and monazite were analyzed for U, Th and Pb isotopic compositions by Laser Ablation Inductive Coupled Plasma Mass Spectrometry (LA-ICP-MS) technique at the Institute of Geosciences, Johann Wolfgang Goethe University Frankfurt, using a Thermo-Finnigan Element II sector field ICP-MS coupled to a New Wave UP213 ultraviolet laser system. For zircon, the laser spot-sizes varied from 20 to 40 μm and were placed based on the SEM and CL images of the individual grains. The typical depth of the ablation crater was ~20 μm. Monazite was analyzed with 16 to 30 μm spot size. In both cases, the data were acquired in peak jumping mode over 900 mass scans during 20s background measurement followed by 32s sample ablation. For further details on analytical protocol and data processing see Gerdes and Zeh (2006) . Independent age dating was performed by measuring the 40 Ar*/ 39 Ar isotopic ratio in muscovite at the Central European Ar-Laboratory (CEAL) in the Geological Institute of Slovak Academy of Science, Bratislava, equipped with VG 5400 Noble Gas Mass Spectrometer and special, in house built Ar gas extraction line. Samples had to be irradiated with fast neutrons/neutron capture and proton emission reaction in Nuclear Research Institute, Řež, Czech Republic and the Ar-Ar data were subsequently acquired during step-wise high-frequency generator heating with electronic method of gas detection.
Step-wise progressive outgassing of the sample was done mostly in 8-10 temperature steps from 610 to 1250 °C.
Each separate value on the Y axis in the age plot is corresponding to a single degassing of the sample at the given temperature. According to Dickin (1997) each Ar gas fraction is plotted as a bar, whose length represents the volume as a fraction of the total gas -39 Ar released from the sample and whose value is the corrected 40 Ar/ 39 Ar isotopic ratio. The identification of the "plateau" or "mean" age is very important for determination of reliable age -it corresponds with choice or extraction of a series of adjacent steps, which together comprise more than 50 % of the total Ar released.
The monazites were examined in detail using a CA-MECA SX 100 electron microprobe in the Joint Laboratory of Electron Microscopy and Microanalysis of the Masaryk University and Czech Geological Survey (Brno, Czech Republic). Operating conditions were 15 kV an accelerating voltage, a beam current of 80 nA and a beam diameter of <1 mm for monazite and 5-10 mm for monazite alteration products. Peak counting times were 20 s for major elements and 30-60 s for most of minor elements. Uranium was determined on the U M β line (counting time 60 s, detection limit 270 ppm), thorium on the Th M α (counting time 40 s, detection limit 250 ppm) and lead on the Pb M α line (counting time 240 s, detection limit 130 ppm). The following standards were used: U -U, Pb -PbSe, Th -ThO 2 , P -apatite, Y -YAG, La -LaB 6 , Ce -CeAl 2 , Pr -PrF 3 , Nd -NdF 3 , Gd -GdF 3 , Sm -SmF 3 , Dy -DyP 5 O 14 , Er -YErAG, Al -almandine, Si -andradite, Ca -andradite, Fe -andradite, Mn -rhodonite, V -vanadinite, S -baryte. Data were reduced using the PAP matrix correction routine (Pouchou and Pichoir 1985) .
Microprobe monazite analyses were used for monazite dating (CHIME -chemical Th-U-total Pb isochron method) assuming that all Pb is radiogenic (Parrish 1990) . The monazite age was calculated with the method of Montel et al. (1996) . Lead content was additionally manually corrected for Y L γ2 , Th M ζ1 and Th ζ2 overlap on Pb M α . Besides mentioned overlaps, the analytical precision of Pb on the M α line is higher than on M β line where no significant overlap occurs. The monazite structure is strongly resistant to metamictization and the loss of Pb as a consequence of accumulation of radiation damage by α-particles is not likely (Meldrum et al. 1997) . The homogeneity of the data file was verified by the construction of the Th*-Pb plot (Th* equal to the theoretical Th content which would produced the measured Pb for the calculated age.)
Characteristics of the Burd Gol Massif
The sub-oval body of the Burd Gol Massif is exposed in the shallow valley of the Burd Gol river N of the Chandman Khayrkhan Uul Mt. The massif is lithologically homogeneous, being composed of leucocratic granite penetrated by numerous dykes of subvolcanic basalts, andesites and dacites and frequent quartz veins. Aplite and pegmatite dykes are exceptional. No significant effects of ductile or semi-ductile deformation were found in the pluton, which suggests a post-orogenic evolution. The wrapping of the structural trends (Hanžl ed. 2007c ) of the Boomyn Khudag Formation around the contacts with the Burd Gol Granite Massif and faulted boundary with adjacent units indicates a rotation of the granitic body due to later post-magmatic strike-slip movements. The southern part of the massif incorporated to the structure of the Bogd Fault was deformed and locally mylonitized in the tectonic mélange related to the fault (Valtr and Hanžl 2008).
Petrography
The granites of the Burd Gol Granite Massif are monotonous, homogenous leucocratic (muscovite-) biotite granites, fine to medium-grained, pale grey or reddish in colour. The main minerals are quartz, perthitic K-feldspar and plagioclase of albite to oligoclase composition. Biotite and locally muscovite are subordinate. Euhedral to subhedral plagioclases with oscillatory zoning are intensely sericitized in the cores. Subhedral alkali feldspar commonly contains microcline lamellae. Kaolinization of feldspars is relatively common. Small biotite flakes frequently enclosed in feldspars are partly replaced by chlorite. Apatite, monazite and zircon occur as typical accessory phases. The analysed samples R0127A, H1072 and H1073 are all very similar medium-grained leucocratic granites with biotite and euhedral feldspars, whereby plagioclase of oligoclase composition slightly prevails over K-feldspar. Quartz grains show slight undulatory extinction. R0127B contains muscovite flakes in addition.
The samples 331/6/03A and 321/6/03B are leucocratic medium-grained granites to granodiorites with phaneritic texture. The mineral assemblage includes quartz, feldspars of albite to oligoclase composition and sporadic muscovite. Titanite and monazite are accessoric.
The sample H0272, which represents a deformed granite from the tectonic mélange at the southern margin of the massif, differs slightly from the other samples. It has distinct planar fabric defined by biotite, grading locally to banding, and a markedly higher mica content, in particular of biotite. The crushed titanite is an abundant accessory phase. The differences from other samples are noticeable in chemical and isotopic characteristics, suggesting that this sample may not have originally belonged to the Burd Gol Granite Massif. In any case, it was strongly deformed and altered during its incorporation into the tectonic zone of the Bogd Fault.
The massif contains scarce pegmatite and aplite dykes with thickness up to 1-2 metres. One of them (H0161) was sampled and its muscovite subjected to the Ar-Ar dating. It was a coarse-grained quartzo-feldspathic rock with muscovite flakes up to 2 cm in size.
Whole-rock geochemistry
The presented analytical data represent lithogeochemical samples collected during the geological survey of the Zamtyn Nuruu area (Hanžl and Aichler eds 2007) . The list of samples and major-element data are in Tab. 2, trace-elements in Tab. 3.
Intrusive rocks of the Burd Gol Granite Massif can be classified as granite in TAS diagram (Cox et al. 1979) . Except for the sample H0272, which falls into field of Tab. 2 Whole-rock major-element analyses (wt. %) Fig. 3a ). Granites show little compositional variation (except for H0272; Tabs 2-3), silica contents range from 71 to 75 wt. %. They are high-K calc-alkaline (K 2 O = 3.6-4.2 wt. %; K 2 O/Na 2 O = 0.8-0.9) (Fig. 3b) and have subaluminous to slightly peraluminous character (A/CNK = 1.05-1.14). The Rb/Sr ratios (0.09-0.13) with Ti, P and REE contents are low (TiO 2 = 0.18-0.27 wt. %; P 2 O 5 = 0.04-0.09 wt. %, ΣREE = 87-252 ppm). Only the sample H0272 is compositionally different (Rb/Sr = 6.05, TiO 2 = 0.02 wt. %, P 2 O 5 = 0.02 wt. %; ΣREE = 62 ppm).
Chondrite-normalized (Boynton 1984) REE patterns are relatively well fractionated (La N /Yb N = 30-99; La N / Sm N = 5.3-6.6) with negligible to slight negative Eu anomaly (Eu*/Eu* = 0.7-1.1) (Fig. 4a) . The pattern for the sample H0272 is different (La N /Yb N = 4; La N /Sm N = 2.8), also by having a profound Eu negative anomaly with the Eu contents below the detection limit (Eu/Eu* less than 0.06). The NMORB-normalized spider plot (Sun and McDonough 1989) displays a marked depletion in Nb, Ta, Ti, P while K, Pb, Nd and Sr show a slight enrichment. In addition the sample H0272 is strongly depleted in Ba, Sr and Ti (Fig. 4b) . Two samples of the Burd Gol granites studied for SrNd isotopic composition differ markedly from each other (Tab. 4). The high present-day Sr isotopic ratio in deformed medium-grained leucocratic granite H0272 ( 87 Sr/ 86 Sr = 0.82951) reflects high Rb/Sr ratio, obviously due to a high biotite content, and hence a significantly high time-integrated amount of radiogenic Sr. In such situation, it is difficult to calculate precisely the initial 87 Sr/ 86 Sr ratio, as it varies rapidly with age and also the influence of the Sr and Rb analytical uncertainty is significant. The initial ratio calculated for the presumed age 510 Ma is strikingly low, but considering the associated error it may be realistic. It can be hardly useful for petrogenetic considerations; on the other hand, it gives another independent argument for the mid-Cambrian maximum age of the pluton.
Isotope geochemistry
The second sample R0127B is a leucocratic, two-mica granite from the central part of the Burd Gol Granite Massif. It has significantly less evolved strontium ( 
Geochronology
A first hint on likely Cambrian age of the massif comes from the microprobe study of monazite-bearing granite samples from the central part of the Burd Gol Massif (321/6/03A and 321/6/03B). The electron microprobe monazite dating yielded ages between 536 and 497 Ma (Tab. 5), in contrast to the work by Rauzer et al. (1987) , who assumed a Permian age.
Two granite samples from the Burd Gol Granite Massif (H1072, H1073) were dated using U-Th-Pb zircon and monazite analysis (Tabs 6-7), pegmatite sample H0161 using Ar-Ar method on muscovite.
Zircon grains from sample H1073 are clear to cloudy, colourless and mostly long-prismatic with a length of 150-200 μm. The CL images (Fig. 5 ) display variable oscillatory zoning consistent with only one stage of zircon growth except for a single zircon grain. Zircons show a prismatic core, a dark oscillatory-zoned mantle and an uneven, 5-30 μm wide highly luminescent zone in between. Seventeen spots on 8 grains have been analysed (Tab. 7). The U contents vary from 40 to c. 700 ppm yielding Th/U ratios of 0.36 to 1.6. Fifteen spots define a discordia with upper intercept of 504 ± 19 Ma when forced through zero; nine of them are equivalent and concordant with a concordia age of 511 ± 5 Ma. The latter datum is interpreted as the best estimate for the time Pb age of 1 508 ± 10 Ma. The core therefore probably represents Mesoproterozoic inheritance from the granite protolith.
Only monazite was recovered from sample H1072. Grains are clear to slightly cloudy, yellowish, usually idiomorphic, equant to prismatic, and 60 to 200 μm in diameter. The U contents vary from 560 to 2100 ppm with Th/U ratios of 8.6 to 127 (Tab. 6). Thirteen spots on 13 grains yield a concordia age of 506 ± 6 Ma, which is within error of the mean Th-Pb age of 513 ± 5 Ma (Fig. 6 ). These are interpreted as reflecting the crystallization of the granite and indicating that the granites H1072 and H1073 were formed during the same magmatic event.
The 40 Ar*/ 39 Ar age obtained from muscovite of the pegmatite dyke cutting the granite of the Burd Gol Granite Massif (sample H0161) corresponds to 485.1 ± 3.2 Ma (Fig. 7) . Considering the low closure temperatures (~300-400 °C, Hames and Bowring 1994) for Ar-Ar system in muscovite compared to the closure temperatures for U-Pb system in zircon and the likely time span of the massif evolution, in which the pegmatite dyke reflects the final magmatic stages, all the geochronological results are in accord.
Characteristics of the Boomyn Khudag Formation
The a within-run background-corrected mean 207 Pb signal in counts per seconds. b U and Pb content and Th/U ratio were calculated relative to monazite reference and are accurate to approximately 20 % due to heterogeneity of the reference monazite.
c corrected for background, mass bias, laser induced U-Pb fractionation and common Pb using Stacey and Kramers (1975) and plagioclase. Quartz grains predominate; K-feldspars and plagioclases are present in variable amounts. Micas and ultra-stable minerals (zircon, tourmaline, rutile), ore minerals, zoisite, epidote and monazite are the common accessories. Sharp fragments of vitrite and volcanic rocks are rarely present. Basal matrix is composed of clay minerals (locally sericitized), chlorite and carbonate. A section, 43 m long, of arkosic sandstones and arkoses with layers of mudstones and siltstones has been studied in detail (Fig. 8) . The sedimentary profile is situated near Ondor Ovoot Uul (see the asterisk in Fig. 2 Lithofacies Sm consists of massive very coarse-to fine-grained arkosic sandstone and arkose. These are poorly sorted and contain clasts of red-brown mudstones, which are concentrated near the base of the beds. Semiangular quartz and feldspar grains occur as the commonly recognizable clasts. Normal grading can be observed to 
sedimentology
The Boomyn Khudag Formation is formed mainly by conglomerates. They are characterized as red to light brown, massive, matrix-supported, poorly sorted, ungraded cobble conglomerates. The conglomerates locally alternate with small lenses and layers of medium-grained, massive sandstones. The cobbles of average diameter of c. 8 cm (A-axis) and maximum size of c.1 m are wellrounded, consisting of gneisses, basalts, undifferentiated volcanic rocks, cherts and quartz in particular. Matrix is composed of grains of quartz, K-feldspars, plagioclases and rock fragments. Biotite and carbonates are also present. The massive cobble conglomerates correspond to lithofacies Gm and massive sandstones to lithofacies Sh (according to Miall 1978 and Bridge 1993) .
Red to purple-red, very coarse-to fine-grained arkosic sandstones and arkoses with layers of mudstones and siltstones occur in the hanging wall of the conglomerates. They are poorly sorted, being composed mainly of subrounded to subangular grains of quartz, K-feldspar fining upwards of sandstone grains. The bases of the beds are mainly sharp or erosive. Bed thickness ranges from 0.4 to 2.0 m. The Sm lithofacies commonly passes to lithofacies St. Lithofacies Sm represents 45 % of the studied profile.
Lithofacies St is characterized by medium-to coarsegrained trough-cross-bedded arkosic sandstones to arkoses. Darker small layers of fine-grained sandstones emphasise cross-bedding. Bed thickness ranges from 0.3 to 1.5 m. Lithofacies St represents about 34 % of the logged profile and mainly passes gradually from sandstones of the lithofacies Sm.
Lithofacies Sh consists of fine to medium-grained, horizontally laminated arkosic sandstones. Sandstones of lithofacies St often pass to sandstones of lithofacies Sh. The thickness ranges between 0.2 to 0.5 m. Lithofacies Sh represents only 6 % of the studied profile.
Lithofacies Fm is formed by red mudstones, siltstones and very fine sandstones, massive or parallel laminated. Rocks alternate in layers from first millimetres to first centimetres thick. Lithofacies Fm occurs as interbeds within lithofacies St or Sm. Lithofacies Fm represents 15 % of the studied profile.
the thermally-metamorphosed arkose septa within the Burd Gol Massif
The rocks are represented by medium-grained red arkoses to arkosic sandstones with intercalations and layers of siltstones and mudstones. Sedimentary bedding is preserved; locally, small-scale structures such as cross bedding can be observable. The mineral composition corresponds to original quartzo-feldspathic arkoses with no preserved matrix and with the relics of the rock fragments, stable minerals as zircon and rutile are relatively common accessories. The newly formed muscovite porphyroblasts, quartz recrystallization and extensive silicification bear evidence of thermal and fluid affection during the granite emplacement.
Discussion
The Lake Zone forms a belt of various rocks of Neoproterozoic to Lower Palaeozoic ages rimming the Main Mongolian Lineament from the north. It is a part of the eastern segment of CAOB which is considered to be associated with the Early Caledonian tectogenesis (570-510 Ma) (e. g. Kröner et al. 2007 ).
The southeastern-most part of the Lake Zone is formed by an accretionary wedge developed south of the Baydrag basement Block (Bibikova et al. 1990; Kotov et al. 1995; Dergunov 2001; Kozakov et al. 2007; Windley et al. 2007; Demoux et al. 2009 ). The metamorphosed rocks and terrestrial sediments of the Lake Zone were intruded here by the small Burd Gol Granite Massif, emplacement of which corresponds with a period of thermal reworking of the Lake Zone at ~500 Ma 6.1. Depositional character of sediments in the roof of the Burd Gol Massif
Conglomerates, sandstones, mudstones and siltstones of the Boomyn Khudag Formation are terrestrial sediments deposited in arid and semiarid conditions. The lithofacial transitions Gm-Sm were mostly caused by catastrophic sheetfloods. The facial association could be the most likely interpreted as sediments of debris-flows deposited in alluvial fans eventually or as cores of levees of a braided river (Ramos and Sopeña 1983; Miall 1996; Bridge 2003) .
The Sm-St-(Sh)-Fm facial association corresponds to products of coarse-grained water flow sediments (most probably a braided river), deposited in intermediate to distal part of an alluvial fan. The facial association may be interpreted as sediments of levees and transverse bars (Ramos and Sopeña 1983; Miall 1996; Bridge 2003) . Other possible interpretation can be a "channelling" typical of the distal parts of alluvial fans. The occurrences of Sh lithofacies in association with sediments of alluvial fans and coarse-grained water flow point to a periodic existence of sedimentation in a rapid flow regime and to a tendency to overflowing of the channels. The processes could have been seasonally and/or climatically controlled.
Within the northern part of the Burd Gol Granite Massif are preserved enclaves of amphibolites, gneisses, micaschists and septa of arkosic sandstones up to several tens of meters across. While metamorphic rocks are easily correlated with the Zamtyn Nuruu Metamorphic Complex, geological pertinence of sandstone xenoliths merits discussion. Volcanosedimentary complexes lying north of the Zamtyn Nuruu Complex (Khan Taishir and Naraan formations) are completely different in lithology and geological position. In addition, SHRIMP II ages from detrital zircons in sandstones corresponding with the Naraan Formation suggest a maximum Early Devonian depositional age of the unit ). Therefore, only sediments of the Boomyn Khudag Formation can be correlated with the arkose septa in the Burd Gol Granite Massif.
the age and regional correlations
The zircon and monazite ages of ~ 510 Ma reflect the crystallization of the pluton. Muscovite Ar-Ar dating on pegmatite dyke in this granite provided an age of 485.1 ± 3.2 Ma which corresponds to final magmatic stages of the Burd Gol Granite Massif during the Late Cambrian to Early Ordovician. The magmatic age of the Burd Gol Granite Massif is well comparable with published geochronological data from the Lake Terrane (e. g. Hanžl and Aichler eds 2007; Kröner et al. 2010) .
The plutonic rocks in Tuva region in Russia yielded ages of 512 ± 4 Ma (Pfänder et al. 2000) . Jian et al. (2010) described the high-K calc-alkaline, peraluminous granites of Tsagaan Pluton situated 200 km NE from Burd Gol, emplacement ages of which were determined to 514 ± 10 Ma, with an 558-646 Ma inheritance. Demoux et al. (2009) , who collected a series of geochronological data from Baydrag Block, described syntectonic granitic rocks 519 ± 9 Ma old from the Taats river area. The garnet granite from southern domain of Tatsain A magmatic-arc setting is also indicated by the geotectonic discrimination diagrams of Pearce et al. (1984) and Schandl and Gorton (2002) (Fig. 9a-b) .
Following the geological relationships, the Burd Gol Granite Massif intruded at an active continental margin geotectonic setting. The possible role for assimilation of the roof represented by gneisses, amphibolites and clastic sediments may be indicated also by higher K 2 O and Pb contents and slightly peraluminous character of the granites.
The granite sample H0272 from the southern part of the massif close to the fault boundary with the Gobi Altay Terrane differs in its Rb/Sr ratio, trace-element signature and REE pattern from the rest of the dataset. It could be well correlated with leucogranites in tectonic mélange of the Unegt Uul Mt. (further east) which yielded zircons 518 ± 5 Ma old (Hrdličková et al. 2008) .
The Burd Gol Granite Massif and Zamtyn Nuruu Complex represent the southern part (in the present coordinates) of the Cambrian collisional zone. Following the geological maps of the area (Buriánková and Hanžl eds 2007; Hanžl ed. 2007a) a hypothetic profile was drawn across the ancient subduction zone through the units in the SE tip of the Lake Zone (Fig. 10) . in a tectonic wedge and microcontinent represented by the Zamtyn Nuruu Complex with terrestrial molasselike sediments of the Boomyn Khudak Formation in the hanging wall (Fig. 10) .
Conclusions
The Proterozoic high-grade metamorphic rocks and continental clastic sediments in their hanging wall (Zam tyn Nuruu range at the SE tip of the Lake Zone of the Central Asian Orogenic Belt) were intruded by the Burd Gol Granite Massif. The laser ablation ICP-MS U-Th-Pb zircon dating constrained its magmatic crystallization at 511 ± 5 Ma (2σ), in agreement with the monazite age of 513 ± 5 Ma. Muscovite 40 Ar/ 39 Ar dating of pegmatite dyke cutting this granite yielded an age of 485.1 ± 3.2 Ma timing the latest magmatic activity in the region.
Geochemical signature of granites indicates evolution in an active continental magmatic arc from the relatively mature crust ( 87 Sr/ 86 Sr 510 = 0.7064; ε 5 Nd 10 = -0.2 and -1.5). Presence of ancient crust in the source of the Burd Gol Granite Massif is proven by the occurence of ~1.5 Ga old inherited zircon cores.
The sediments of the Boomyn Khudag Formation onlapping the metamorphic rocks of the Zamtyn Nuruu are indirectly dated as Cambrian, because they are affected by thermal metamorphism caused by the Burd Gol granite intrusion. Conglomerates, sandstones and siltstones of the Boomyn Khudag Formation are of terrestrial origin, deposited under arid or semiarid conditions in alluvial fans environment. Sedimentary character and transgressive position on the metamorphic rock of Zamtyn Nuruu indicate molasse-like character of the sediments.
The Burd Gol Granite Massif is a magmatic body cutting Proterozoic metamorphic rocks and Lower Palaeozoic terrestrial, molasse-like sediments in their hanging wall. Thus, the intrusion post-dated the Early Cambrian collision within the Lake Zone Terrane. As it lacks any effects of internal deformation, it can be designated as post-orogenic in relation to this event.
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